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Japanese Patent Publication No. Sho 54-11250 



Publication date: May 14, 1979 

Title of the Invention: Electron Beam Processing Method] 

Application No: Sho 46-7083 

Application Date: February 18, 1971 

Inventor Takahiro Hase 

Applicant: Nippon Electric Corp. (NEC Corp.) 

Clams: 

1 , An electron beam processing method characterized in that 

In a case where using an electron beam an abut welding Is carried out, 
forming a projection portion to one member of a member to be 

subjected a welding or both members of said members to be subjected a 

welding; 

by radiating said electron beam to said projection portion of said one 
member or said projection portions of said both members, welding said 
projection portion through an abutted portion; and 

after that removing said projection portion. 

Detailed Description of the Invention: 

The present invention relates to an electron beam processing method 
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for carrying out a welding using an electron beam. 

Usually, when the abut welding is intended to carry out using the 
electron beam, as shown in Fig. 1, an electron beam processing method is 
employed, namely to a joining face 4 formed between one member 1 to be 
subjected the welding and another member 2 to be subjected the welding an 
electron beam 3 is radiated directly the joini ng face and the members are 
welded. 

However, when the above stated method is used, in accordance with 
the materials of the member 1 to be subjected the welding and the member 2 to 
be subjected the welding and the adhere degree of the abutted face 4 and th e 
existence of the back bead, the under -cut portion will occur often in a vicinity of 
the front bead. For example, in the case of the material such as a titanium 
alloy, a magnesium alloy etc., the under -cut portion will occur easily and further 
the under-cut portion will occur easily when the adhere degree of the joining 
face is bad, and many back beads are intended to form. 

When the member to be subjected the welding is received the 
mechanical stress, leaving the above stated under -cut portion to the member to 
be subjected the welding, it will produce the cause for destroy of the member to 
be subjected the welding according the stress concentration. As a result, it is 
well known that the under-cut portions during the welding will be avoided 
inevitably. 

An object to of the present invention is to provide an electron beam 
processing method wherein the under -cut portion should be prevented and the 
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mechanical strength is obtained fully. 

According to the present invention, when the abut welding is earned out 
using the electron beam it can obtain the electron beam processing method 
characterized wherein the projection portion is formed on one member of the 
member to be subjected the welding or on both members of the members to be 
subjected the welding and then through the projection portion the welding is 
carried out 

Hereinafter, the present invention will be explained in detail using the 
drawings. 

Fig. 2 shows one embodiment of the electron beam processing method 
according to the present invention, \n th is figure, when the abut welding using 
the electron beam is carried out to two members 5, 6 of the members to be 
subjected the welding, the projection portion is formed on one of the two 
members (in Fig. 2, the member 6) and then this covers the welding fa ce. 

With this condition, the electron beam 7 is radiated to the welding face 
through the projection portion and then the welding is carried out. However, in 
this case, since the welding line is hidden by the projection portion, it is 
necessary to perform that the laying-out line is formed in advance on the 
electron beam radiation position of the surface of the projection portion or to 
coincide the welding line with the electron beam radiation position the members 
to be subjected the welding are set. 

Here, the welding has finished using the processing method shown in 
Fig. 2, and when the projection portion in which the under -cut portion was 
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caused is removed mechanically, then the good member to be subjected the 
welding is obtained. 

Further, the largeness of the projection portion is determined according 
to the plate thickness, the material of the member to be subjected the welding, 
the roughness degree of the joining face and the largeness of the back bead to 
be f ormed, etc. 

Hereinabove, the principle explanation of the present invention has 
completed, but in the practical use the simple cases of the electron beam 
processing methods will be used by the following embodiments shown in Fig. 3 
and Fig. 4 according to the present invention. 

The embodiment shown in Fig. 3, when the abut welding using the 
electron beam is carried out to two members 8, 9 of the members to be 
subjected the welding, the projection portions are formed on both two members. 
The electron beam 10 is radiated through the projection port ions and then the 
welding is carried out When the projection portions having this shape are 
formed, the deletion processing after the welding will become easier than that 
shown in Fig. 2. 

Next, the embodiment shown in Fig. 4 shows the electron beam 
processing method, which is used in the case where the lid 12 being the 
member to be subjected the welding is welded to a cylindrical shape member 
11 to be subjected the welding. During the carry -out of the abut welding using 
the electron beam, the projection portion is formed at the outside from the inner 
diameter of the cylindrical shape member 11 to be subjected the welding and 
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the electron beam 13 is radiated through the projection portion and rotating the 
member to be subjected at the periphery of the center line and then the welding 
is carried out After that, the deletion processing of the upper portion of the lid 
12 being the member to be subjected the welding, which projects at the upper 
portion of the cylindrical shape member 11 to be subjected the w elding, is 
carried out. In the principle aspect, the method is similar to that shown in Fig, 
2. 

As stated in above, by employing the present invention, against the 
member to be subjected the welding in which the under cut portion is caused 
easily, there are the effects in which the effective protection method can give. 

Brief Description of the Drawings: 

Fig. 1 shows an electron beam processing method according to the 
prior art, in which reference numerals 1, 2 indicate members to be subjected 
the welding, a reference numeral indicates an electron beam, and a reference 
numeral indicates the joining face; and 

Rg, 2, Fig. 3 and Fig. 4 show embodiments according to the present 
invention, in which reference numerals 5, 6, 8 and 9 indicate members to be 
subjected the welding, reference numerals 7, 10, 13 are electron beams, a 
reference numeral 1 1 indicates a cylindrical shape member to be subjected the 
welding, and a reference numeral 12 indicates a lid being a member to be 
subjected the welding. 

5 

PAGE 22/27 1 RCVD AT 10/19/2005 5:57:15 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/30 * DNiS:2738300 1 CS1D:703 312 6666 * DURATION (mnws):06-02 



ia/lfi/05 17:03 FAX 703 312 6666 



ATS K 



@023 




PAGE 23/27 ■ RCVD AT 10119/2005 5:57:15 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-6/30 ■ DNIS:2738300 • CSID:703 312 6666 ■ DURATION (mm-ss):06-02 



